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PROEFSTATION voor de GROENTEN- en 
FRUITTEELT onder GLAS te NAALDWIJK 
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Doel: Relatie nagaan tussen klimaat en produktieverloop op het optreden 
van Mycosphaerella in zomer/herfstkomkommers. 
Plantdatum: 18 juni 1976. 
Inoculatiedatum: 22 juli, de helft van iedere afdeling werd met sporen-
suspensie behandeld. 
Einde proef: 15 oktober. 
Ras: rij 2,4 Farbio (niet dezelfde herkomst) 
rij 3i5 Stereo (zelfde herkomst) 
rij 1,6 verschillende rassen van verschillende herkomst 
Klimaatinstellingen 
A = met minimpm raamopening 
A = met minimum buistemperatuur 
B = zonder minimum raamopening 
= zonder minimum buistemperatuur 
afd.no behandeling afd. no 
1 = 18°C nacht 23°C dag 
2 = 21°C nacht 23°C dag 
3 = 21°C nacht 21°C dag 
a = overgang nacht - dag vóór zonsopgang 
b = overgang nacht - dag na zonsopgang 
behandeling 
1 A 2 a 13 B 1 a 
2 B 3 ab 14 A 1 b 
3 A 3 ab 15 B 1 a 
4 B 1 b 16 A 2 a 
5 B 2 a 17 A 1 a 
6 A 2 b 18 B 1 b 
7 B 2 b 19 A 1 b 
8 A 1 a 20 B 3 ab 
9 A 3 ab 21 B 2 b 
10 B 3 ab 22 A 3 ab 
11 A 2 b 23 B 2 a 
12 B 3 ab 24 A 3 ab 
De behandeling A/B werd gegeven om een har en een zacht gewas te verkrijgen. 
In behandeling A werd weinig gegoten; er werd gestookt zonder bovennet-, in 
behandeling B werd veel (3 min/dag) gegoten, het bovennet loopt mee indien 
het verwarmingswater warmer werd dan 45°C. Deze behandelingen (A/B) werden 
gegeven van 29 juni - 19 juli. Na 19 juli werden de behandelingen 1/2/3, 
a/b gerealiseerd. 
Verantwoordelijkheden 
Schimmelonderzoek: N. van Steekelenburg, P. Paternotte 
Teeltbegeleiding: J. van Uffelen, F. van Dijk 
Klimaat en teeltgegevens; J. v.d. Vooren, Th. Strijbosch, J. van Uffelen 
Verwerking: B. v.d. Kaay 
Technische Dienst: R. Albers. 
Verwerking gegevens 
- Een variantie-analyse werd gedaan op produktie, optreden Mycosphaerella 
door B. v.d. Kaay (bijlage 1) 
- Een exploratory data analyses werd uitgevoerd door S. Zaehary, Mathematics 
Department, Durham University England (bijlage 2) 
- Enige theorie over ruimtelijke schatting (spatial estimation) is gegeven 
door J. Besag, Mathematics Department, Durham University, England (bijlage 3) 
- Een analyse naar ruimtelijke aspecten bij de lengtegroei is gedaan door 
P. Delfiner, Centre de Géostatistique Fontaine- bleau, Frankrijk (bijlage 4) 
Conclusies :' 
De volgende conclusies kunnen getrokken worden 
- Brandkoppen, er is geen patroon te ontdekken zowel ruimtelijk niet als 
bij de verschillende behandelingen 
- Mycosphaerella, inoculatie en planttype (hard, zacht) hebben een sterk effect 
op de aantasting, zowel bij blad als vrucht. Geen effect van de andere 
behandelingen. Verspreiding van de schimmel kon door het geringe aantal waar­
nemingen niet afgeschat worden. 
- Produktie, er is geen verschil in produktie tussen de verschillende behandel:.: 
lingen, behalve dat de late produktie van het harde gewas lager is. 
De produktie van geïnoculeerde planten was van het begin af (dus reeds 
voordat er geïnoculeerd was) lager dan de niet geïnoculeerde. 
- Plantlengte, er is geen patroon te ontdekken tussen de afdelingen wel 
binnen de afdelingen. Er blijkt een sterke afhankelijkheid te zijn tussen 
de planten binnen één rij, niet tussen de rijen, zo sterk zelfs dat de 
afhankelijkheid zich voortzet over afdelingsscheidingen heen! 
J.v.d.Vooren 
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BIJLAGE 
Verwerking komkommergegevens klimaatkas 1976: 
Mycosphaerella, planthoogte. brandkoppen 
S. Zachary 
Spatial dependence in the spread of mycosphaerella 
Julian Besag described a model, which, for any given plant and any 
two time points, related the number of-leaves (undiseased at the earlier 
time point) becoming diseased by the later time point, to the numbers 
of deseased leaves already on the plant and on the neighbouring plants. 
We further examined this model, and for each of the two time intervals for 
which we had reliable information (days 117 - 138 and days 138 - 17*0» 
filted tiie model separately to the available data for each compartment, 
also considering separately the inoculated ajid the uninoculated plants. 
(Only by so disaggregating the data is it possible to reasonably attribute 
to spatial dependence any association which may be found between the 
numbers of leaves becoming diseased over the time interval and the 
numbers of already-diseased leaves on adjacent plants). 
It does not seem worthwhile to give explicit results, as their magnitudes 
are crucially dependent on such physical factors on the separation of 
the plants, the glasshouse environment, and the time intervals between 
successive counts of diseased leaves. Rather we simply report that, 
for any given plant, the proportion of (undiseased) leaves becoming 
diseased over either of the time intervals considered, had some association 
with the number of already-diseased leaves on the one or two adjacent 
plants in the same row, but was primarily a function of the overall 
environment and level of desease already in the compartment. (Very 
roughly for the second time interval, the proportion of leaves becoming 
diseased on any given plant was anything up to about 60%, with an overage 
variation in this figure of the order of 10$ as the number of diseased 
leaves on adjacent plants varied). It is not possible from this analysis 
to say whether the spatial association iyfound exists primarily between 
or within rows. Physical considerations - the sparing of the plants 
and possible mechanisms of spread of the disease - are much more important 
than any attempt at more detailëd analysis. 
While only a small element of local spatial dependence was found, 
it may nevertheless be true that the disease spreads primarily between 
adjacent plants, but if this is the case it is able to travel quite 
a distance in this manner over either of the time intervals studied. 
What does seem to be important, however, is to get some idea of the 
rate of spread of the disease, and perhaps the most useful summeries of 
the data for this purpose are provided, as always, by the accompanying 
comparison plots which show the distribution of all compartments of the 
mediair number of diseased leaves in each row. Plots are given for the 
second and fifth time points, separating the twelve compartments 
containing the study strain of plant, from the twelve containing the 
weak strain. Specifically, if in any compartment A, B, C, D, E, F are 
the rows in order so that the inoculated rows are A, B, C and the uninoculated 
are D, E, F (D being adjacent to C), and if at a given time point 
UA is "the median number of diseased leaves in row A, etc., then each plot 
compares the distribution of the twelve values of u^ with the distribu­
tions of üb, uc, up, uE, up. 
These plots give a good impression of the rate of spread of the disease, 
and bring out this element of spatial dependence. 
It does not seem that any other analyses would be particularly helpful. 
It wouM obviously be useful to identify as directly as possible the 
mechanism of spread of the disease. 
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Cucumber plant heights 
I looked, fairly briefly, at the measurements made of the heights of 
the cucumber plants on five successive weeks. 
(i) In addition to the one dead plant, the observations for a further 
sic plants were excluded as "missing values". This was done whenever, 
from any one week to the next, the recorded height dropped by more 
than 50 cm or increased by more than 80 ricm. 
(ii) Of the remaining plants, I identified as having "burnt-out" 
tips, those plants which showed a decrease in height of more than 10 cm 
from any one week to the next. Four such plants showed a substantial 
subsequent recovery and were therefore not considered. This a total of 
39 plants (a list of which is given) wre considered to have had 
'.'burnt-out" tips; for all but 2 of these the drop in recorded height 
occurred during the last week. 
A plan is given showing the locations of these 39 plants. There is no 
evidence that the likelihood of a plant having its tip "burnt-out" 
is in any way influenced either by the geographical, location of the com­
partment in which the plant is found, or by the position of the plant 
within the compartment. 
It should be remarked that although the method of identification of 
plants with "burnt-out" tips has a certain arbitrariness to it, any strong 
geographical dependence should still be noticable. 
(iii) Concerning whether the geographical location of the compartment 
in which a plant is found has any influence on its height, I present 
a final round of aomparison plots, which , as usual, seem to say every­
thing worth saying. 
First, for interest's sake, I show the overall distribution of the heights 
of the 1538 remaining plants (excluding the 7 with "missing" data and 
the 39 considered above) in each of the five weeks. 
Second, separately for the second week and for the fifth week (it seemed 
to be sufficient to consider these) I give comparison plots of the distri­
butions of height in each compartment, together with the relevant summary 
statistics. It seems as though there might be some association between 
the height of a plant and the geographical location of the relevant 
compartment within its block of four. Taking the median -height in 
each compartment as representative, ami looking at the compartments 
in north-south pairs (1 with 2, 3 with H etc.), during week two the 
northern compartment had a higher median height of piart 11 out of 12 
times, and during week 5S IO5 out of 12 times (counting equality as a half). 
Likewise an east-west comparison (1 with 5, 2 with 6 etc.), shows that 
during week 2 the eastern compartment had a higher median height of 
plant 10g out of 12 times, and during week 5, 10 out of 12 times. A final 
two comparison plots show the extent of these differences, by looking 
at the distribution of all plant heights for each of the four groups, 
each containing six compartments. 
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